Aim: To analyse current ranking (2013) of institutions, journals and researchers in the Republic of Macedonia. Material and Methods: the country rankings of R. Macedonia were analyzed with SCImago Country
Introduction
Scientific impact can be measured by citation analysis of the ranks of institutions (countries, u researchers, and ranking articles (Altmetric). Amplification of citations (Scientific networks) can influence the citation-based metrics. In this paper ranking of institutions, journals and researchers are presented, but amplification of citations and altmetrics are not analysed or presented (Fig. 1) .
Figure 1 -Using citation analysis to measure research impact
There are several rankings of the universities in the world which use different data for analysis (Table 1 ). Every year, SCImago Research Group publishes two reports on instituteons, the Ibero-American SIR (SCImago Research Group) and the Global SIR (SCImago Research Group). The former usually appears in March and includes all higher education institutions of Ibero-American countries with at least one document published in the Scopus data base during the five-year period. The Global SIR is published in July and it takes into account organizations from any country with at least 100 documents published in the last year of the fiveyear period. The chronological range extends from 2003 to 2012 and each report represents the five-year period with indicators [1] . At the moment there are five public universities and fifteen private universities, or in total twenty accredited universities, in R. Macedonia ( Table 2 ). The oldest Public University in the Republic of Macedonia is Ss Cyril and Methodius University, Skopje, established in 1949.
The impact factor (IF) of an academic journal is a measure reflecting the average number of citations of recent articles published in the journal [2] . The impact factor was devised by Eugene Garfield, the founder of the Institute for Scientific Information. Impact factors are calculated yearly starting from 1975 for those journals that are indexed in the Journal Citation Reports [3] . Because "the impact factor is not always a reliable instrument", in 2007 the European Association of Science Editors (EASE) issued an official statement recommending "that journal impact factors are used only-and cautiously-for measuring and comparing the influence of entire journals, but not for the assessment of single papers, and certainly not for the assessment of researchers or research programmes" [4] . The International Council for Science (ICSU) Committee on Freedom and Responsibility in the Conduct of Science (CFRS) issued a "statement on publication practices and indices and the role of peer review in research assessment", suggesting many possible soluteons -e.g. considering a limited number of pub-lications per year to be taken into consideration for each scientist, or even penalising scientists for an excessive number of publications per year -e.g. more than 20 [5] . In 2010, the Deutsche Forschungsgemeinschaft (German Research Foundation) published new guidelines to evaluate articles only and no bibliometric information on candidates to be evaluated in all decisions concerning "performance-based funding allocations, postdoctoral qualifications, appointments, or reviewing funding proposals, in which increasing importance has been given to numerical indicators such as the h-index and the impact factor" [6] . This decision follows similar ones by the National Science Foundation (US) [7] and the Research Assessment Exercise (UK) [8] . In response to growing concerns over the inappropriate use of journal impact factors in evaluating scientific outputs and scientists themselves, the American Society for Cell Biology together with a group of editors and publishers of scholarly journals created the San Francisco Declaration on Research Assessment (DORA). Released in May of 2013, DORA has garnered support from thousands of individuals and hundreds of institutions which have endorsed the document on the DORA website [9] . There are several metrics of individual impact. Many of these are ranking measures providing quantitative estimates of the relative importance of a scientist [10] . The recently introduced h-index [11] , which combines the impact of the papers of a scientist with his/her productivity, is by far the most popular. Hindex is a cumulative measure and thus combines all the works of a scientist during his/her whole research career. However, research productivity and impact vary with time, with different scientists having distinct career trajectories. Hence, the Author Impact Factor (AIF) was introduced, which is the extension of the IF to authors [12] . AIF is capable of capturing trends and variations of the impact of the scientific output of scholars in time, unlike the hindex, which is a growing measure taking into account the whole career path.
There are several published papers dealing with biomedical scientific impact in R. Macedonia. We present the state of the current scientific influence of Macedonian medical journals, their inclusion in medical databases and consequently the influence of Macedonian medical scientists in the world. Macedonian biomedical scientists included in the BiomedExperts Database contribute 0.006% to this database [13] . We found a very limited scientific influence of Macedonian medical journals according to the internationally recognized citation metrics indexes because only one journal (Prilozi) was currently indexed in PubMed and Google Scholar [14] . The SCImago database was also used for analysis of country rank, journal rank and H-index in the field of medicine in R. Macedonia. These parameters/indexes are in the range of the other former Yugoslav countries, but again only Prilozi and the Macedonian Journal of Medical Sciences are included in this database [15] . Mukaetova-Ladinska E and Korneti-Pekevska K [16] emphasized the fact that undergraduate and postgraduate course organizers have to engage the students as early as possible in their academic career. On the other hand, the academic staff should organize good research in our institutions, and should strive to publish a higher level of peer-reviewed papers [16] .
The aim of this study was to analyse current ranking (2013) of institutions, journals and researchers in R. Macedonia.
Material and Methods

Ranking institutions in the Republic of Macedonia
Country rankings of R. Macedonia was analyzed with SCImago Country & Journal Rank (SJR) for subject area Medicine, with all categories of the selected area, with all regions of Eastern Europe, in the years 1996-2013, and ordered by H-index (accessed on October, 2014) [17, 18] . In this report we used SCImago Institutions Rankings for 2013 year [1] .
Ranking journals in the Republic of Macedonia
Journal metrics from Elsevier for the Macedonian scholarly journals for the period of 2009-2013 (Scopus data source, July 2014) was performed [19] . Source Normalized Impact per Paper (SNIP) [20] , the Impact per Publication (IPP) [21] , and SCImago Journal Rank (SJR) [18] were analysed. Macedonian scholarly biomedical journals included in Google Scholar metrics (2013, 2012) were analysed with h5-index and h5-median [22] . The h5-index of a publication is the largest h number such that at least h articles in that publication were cited at least h times each. For example, a publication with five articles cited by, respectively, 17, 9, 6, 3, and 2, has the h5-index of 3. The h5-median of a publication is the median of the citation counts in its h-core. Scholar Metrics are currently based on our index as it was in June 2014.
Ranking researchers in the Republic of Macedonia
A semantic analysis of PubMed database was performed with GoPubMed on November 02, 2014 in order to identify published papers from the field of biomedical sciences affiliated with the country Macedonia. Additional analysis was performed using PubMed with the terms:
Harzing's Publish or Perish software [24] was used for author impact analysis and calculation of the Hirsh-index based on Google Scholar query.
Results
Ranking institutions in the Republic of Macedonia
Country rank of subject area Medicine in the World (a) and the Eastern Europe region (b) of R. Macedonia for the period 1996-2013 year ordered by Hirsh index (H-index) is shown in Fig. 2 . The first three places in the world belongs to United States (H-index = 1053), United Kingdom (H-index = 692), and Canada (Hindex = 584). R. Macedonia is in the 110 th place with an H-index of 45. From 24 countries grouped in Eastern Europe, R. Macedonia is in the 17 th place. Bosnia and Herzegovina and Montenegro have a lower rank than R. Macedonia, but Slovenia, Croatia and Serbia have a higher rank with H-indexes of 108, 102 and 64 respectively (Fig. 2) . Macedonia published at least 100 documents in the last year of the five-year period (Fig. 3) . H5 -Index is the h-index for articles published in the last 5 complete years; h5 -median for a publication is the median number of citations for the articles that make up its h5-index; ↑ ↓, increase or decrease in comparison with 2012.
Ranking researchers in the Republic of Macedonia
The top twenty authors from the R. Macedonia according to abstracts indexed in PubMed semantically analysed with GoPubMed (1628 abstracts identified on November 02, 2014) and Google Scholar Hirsh-index (November 06, 2014) are shown in Table 6 A search of the Scopus database was performed on February 23, 2013 in order to identify published papers from the field of medical sciences affiliated to the country Macedonia. A total number of 967 articles were selected for analysis and the h-index was calculated from these documents. The papers were published in a total of 160 journals. The largest number of papers was published in domestic journals. Two scientists are the top two, with 59-65 published papers, the next group of eight scientists had published 25-44 papers, and the remaining authors had published fewer than 25 papers each. The published papers had been cited 4380 times (mean citation of 4.5 per paper) with the Hirsh index (H-index) of 27 [26] .
Six medical journals from R. Macedonia are included in the Scopus database (Macedo- The Scopus Journal Analyzer provides a measure of journal performance back to 1996. The Scopus Journal Analyzer includes 3 journal metrics: SNIP (Source Normalized Impact per Paper), measures citation impact by weighting citations based on the total number of citations in a specific subject field [20] ; IPP (Impact per Publication) measures the ratio of citations in a year of scholarly papers published in the three previous years divided by the number of scholarly papers published in those same years [21] ; and SJR (SCImago Journal Rank) is a prestige measure based on the idea that all citations are not created equal [18] . With SJR, the subject field, the quality and reputation of the journal have a direct effect on the value of a citation [17] . The impact of a single citation is given a higher value in subject areas where citations are less likely, and vice versa [21, 27] . The SJR and SNIP of Macedonian biomedical journals are indicators of the quality of these journals.
A total of 37 medical journals have been published in R. Macedonia since the Second World War, either in printed or electronic version [28] . Data referring to 14 titles of journals were obtained from COBIB.MK, but unfortunately only six of them are indexed in the Scopus database, which is an unacceptably low inclusion. It was concluded that our medical journals should become a school on how medical problems are treated and how to prepare a paper for medical journals. However, the authors concluded that it is necessary to reach the European level of basic and clinical research in medical science in R. Macedonia [28] .
The first place of the top 20 authors from R. Macedonia according to the number of abstracts indexed in PubMed semantically analyzed with GoPubMed belongs to M Polenakovic (180 abstracts and Hirsh-index 20), but according the Hirsh-index G Efremov is in the first place with a Hirsh-index of 31. The rank of Hirsh index (h-index) was different from the rank of number of abstracts indexed in PubMed for the top 20 authors from R. Macedonia.
Researcher's impact was analyzed with H-index for the employees of the Institutes at the Faculty of Medicine in Skopje using the Scopus database [29] , as also for biomedical researchers included and indexed in PubMed [23] . The results show that a very small number of biomedical researchers are among the top 10 or top 20 authors. Ss Cyril and Methodius University, Skopje, started stimulation of researchers, introducing Top 10 Authors for the previous year. Unfortunately, the cumulative number of published papers is used as a ranking criterion instead of H-index or other verified indexes for the quality of scientific impact. It would be more effective and objective to use verified scientific indexes for stimulation of researchers in all universities in R. Macedonia.
Several problems arise when author impact analysis search is used: i) some authors have used different names in different periods of time; ii) some authors transliterate their names in several different ways; iii) some authors add or do not add "v"; iv) some authors use only one of their two surnames; v) there are some identical names and surnames for different researchers in the world [29] . All of these variables are recognized as author ambiguity. There are several ambiguous researchers in the top 20 authors from R. Macedonia, but unfortunately PubMed do not have a tool for ambiguity resolution and because of this the precise results of the top 20 authors should be treated very carefully. One of the effective solutions for ambiguity resolution is registration of researchers in the ResearchersID (http://www.researcherid.com/) [30] and in the ORCID (http://orcid.org/) [31] .
Publication ethics established by the Editorial Boards of Macedonian medical journals are in the very early stage, with very rare use of tools for checking similarities between submitted manuscripts and published papers. There are ten papers with very great similarities deposited in Deja vu database from the medical scientists of R. Macedonia [32] . Only two retractions have been recorded in the Scopus database from R. Macedonia: one was a Master of Science thesis from a Macedonian author [33] and another on clinical science from a Serbian author [34] . At the moment only two Macedonian biomedical journals are members of the Committee on Publication Ethics (COPE) (Macedonian Journal of Medical Sciences and Macedonian Veterinary Review). Obviously, more efforts are needed from the Editors-in-Chief of Macedonian biomedical journals to implement international ethical standards in the publication process [35] .
In conclusion, the rank of subject area Medicine for R. (2), PubMed (1), PubMed Central (1), SCOPUS (6), SCImago (6), and Google Scholar metrics (6) . The rank of Hirsh index (h-index) was different from the rank of number of abstracts indexed in PubMed for the top 20 authors from R. Macedonia. The current biomedical scientific impact (2013) of institutions, academic journals and researchers in R. Macedonia is very low. There is an urgent need to organize measures to improve the quality and output of institutions, scholarly journals, and researchers in Macedonia in order to achieve higher international standards. SCImago (6) , и Google Scholar metrics (6) . Рангот според Хиршовиот индекс (h-index) е различен од рангот според бројот на извадоци индекси-рани во PubMed за врвните 20 автори од Репуб-лика Македонија.
Заклучок: Сегашното биомедицинско вли-јание (2013) на институциите, академските спи-санија и истражувачите е многу мало. Потребно е итно и организирано подобрување на квалите-тот на институциите, академските списанија и истражувачите за да се достигнат повисоки меѓународни стандарди.
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